Infeclion of the Tumor.---4 days after implantation of the tumor in the peritoneal cavity, the recipient mice were divided into two groups: one received an intraperitoneal injection of 0.5 ml. of a 1:50 dilution of virus-infected mouse brain suspension containing 2,000 mouse intracerebral LDs0. The other group was inoculsted with a comparable suspension of uninfected mouse brain tissue. Samples of vires-infected and lm~nfected control fluids were withdrawn at regular intervals from 12 to 120 hours after virus inocuiation. The same mouse was tapped repeatedly until no further fluid could be obtained.
In order to provide a cell system infected with another virus for control purposes, ascites tumor was also inoculated with Bunyamwem virus following a method previously described (2) .
Determination of Feral Content, in Bio~say.MSerial tenfold dilutions of infected ascitic fluid (before centrifugation) were made in physiological salt solution and injected intracerebrally into Swiss albino mice. These animals were observed for 14 days, and the number of deaths was recorded daily. In order to measure the effectiveness of the virus on the tumor cells, infected fluids were injected subcutaneously into Swiss albino mice for bioassay (1) , which gave a survival rate for infected and uninfected ~n;m~ds of 5/6 and 0/6 for one experiment and 2/6 and 0/6 for another. Daily titers for the 2nd to the 6th day ranged from 10-6 to 10 -s, whereas 18 and 24 hours after infection the titers were only about 10-8.6.
Infection of D~do~ng Chick
Embryos.--The yolk sacs of 9-day-old embryos were injected with the anopheles A virus, and the agent was paseaged twice by the subinoculation of infected embryo material. An inoculum from the second passage was used to infect the dropped chorioaliantoic membranes of 9-to 10-day-old embryos. The inoculated eggs were incubated for 24 to 120 hours at 37°C., then the infected membranes were harvested and fixed immediately in osmium tetroxide. Half of the membrane was triturated and made into a 20 per cent suspension for determination of the virus content (see above).
Fixing and Embafding.--Aliquots of the same tumor cell suspensions described above were centrifuged at 2,000 R.P.u. for 2 minutes, and the sediment fixed immediately in one per cent isotonic buffered osmium tetroxide (Palade (9); Rhodin (10)). After dehydration, the cells were embedded in a 2:1 mixture of N-butyl-and methylmethacrylate (Newman et al. (11)), and sectioned with a Porter-Blum (12) microtome. Portions of chorioallantoic membranes were ~imilarly fixed and embedded. Sections were examined directly in an RCA EMU-2B electron microscope, the embedding material being retained in sit~ during examination of the sections.
Obseroogions and Image In~,rpretagon
Effects of Infecgon on the Tumor Cells.--To facilitate orientation brief ~ reference will be made to features characterizing an !minoculated tumor cell; a section of a typical example is shown in Fig. 1 . Facing the bean-shaped nucleus one finds what has variously been described as juxmnuclear material, centrosphere, cell centre, s etc., of a highly particulate nature, located here i A report on studies with the electron microscope of the "normal," i.e. un~noculated, tumor cells is in preparation.
a The term is used somewhat loosely here to describe the dense aggregates of cytopls-~m~c components frequently found within the nuclear hof, but occasionaUy displaced elsewhere. No centrloles which characterize the cell centre of classical terminology have, however, been identified. within the nuclear hof ( Fig. 2 ). Mitochondria are scattered throughout the cell ( Figs. 1 to 3) , and a number of highly osmiophilic aggregates are found in the cytoplasm (Figs. 1, 2, and 4), and have also been described for other cells (Gaylord (13) ). These opaque aggregates will be referred to as L bodies for convenience 4 and to avoid confusion with other lipoidal components and vacuoles (the latter term here being used to signify clearly limited sites characterized by general homogeneity and usually rather low electron density). The endoplasmic reticulum possesses little recognizable organization and appears randomly distributed (Figs. 1 and 2). A large number of granules are, however, recognizable in the highly complex particulate cytoplasm of the cell; they are similar to the RNA-containing granules described by Palade (14) , and although no such analysis as to their chemical composition has been made here, they will henceforth be referred to as RNA granules for convenience.
Infection by anopheles A or other viruses was accompanied by a number of changes in the host cell which form the subject of a separate communication. Some effects of infection with anopheles A will, however, be mentioned very briefly here ( Fig. 5 ). Infection was characterized by the appearance of temporarily well defined vacuoles within the cytoplasm; in addition, there was a marked increase in size, or more often, in number of L bodies, as well as an increase in granularity throughout the cytoplasm, particularly noticeable in the vicinity of the endoplasmic reticulum. A sign of deterioration of the cytoplasm was observed in the disappearance of particulate "background" material in parts of the cell. Breakdown of the cell was observed occasionally by the 5th day and with some exceptions, had become general by the 6th day.
Of particular interest, however, was the development within the cytoplasm of a new entirely different type of region without any strictly defined boundaries (Figs. S and 6); despite traces of a diffuse fibrous component it might be described as appearing near amorphous, in contrast to the surrounding cytoplasm, and will be referred to as V.I.N.R. (virus-induced necrotic region) in later discussions. These necrotic regions showed a striking increase both in number and extent with infection time until by the 5th day they were usually apparent in every cell, regardless of the plane of sectioning. In view of the large size of the tumor cells (30 to 50/z) and the thinness of the average section (N40 m/z) the extent of necrosis is indeed enormous (Fig. 6 ). s It should be pointed out here that the virus is never found within or even in the vicinity of V.I.N.R.'s whose appearance is reminiscent of the familiar caseous lesions in tuberculous tissue. The regions develop throughout the cell, but at the beginning show a tendency towards forming near the periphery. It should be noted that although the cytoplasm loses its particulate nature progressively, "rarefied" regions within the cytoplasm do not coincide with sites of V.I.N.R.'s.
So far, no consistent signs of change or disruption of the nucleus have been observed prior to the ultimate breakdown of the whole cell which was seen only as a fait accompli. Light microscopical observations indicate enlargement of nucleoli. Effects of anopheles A on the nucleus seemed, morphologically, to be confined to increased surface indentation. Nuclear budding has been reported after infection with other viruses (1, 2) , and may be an essentially similar phenomenon. Cytoplasmic changes, as evident in the light microscope, were most commonly observed in or near nuclear indentation, corresponding to the most common locations of major, supposedly viral, loci as shown by the electron microscope.
Morphology of Anopheles A Virus.--Particles believed to represent anopheles
A virus were identified within infected ceils. Before discussing the validity of such a claim, or the distribution of such particles throughout the cell, and their localization in foci, the particle itself will be described in some detail.
The particle is probably a spheroid. Distortion by the microtome knife can never be wholly avoided, so that even spherical particles would tend to appear as ellipses in cross-section, with their long axes parallel to the knife edge (Figs. 9, 14, and 15). The fact, however, that on occasion circular cross-sections were observed as in Fig. 10 , and isolated elliptical cross-sections whose long axes did not coincide with the direction of distortion, suggests the possibility of the particle having a slightly ellipsoidal shape yielding cross-sections which, to some extent, are a still recognizable function of the plane of section. Nevertheless, for all practical purposes the particle will be considered a sphere. It has been found to possess characteristic internal structure consisting of a core of low electron density, 25 to 30 m/~ in diameter, surrounded by a complex dense shell 12 to 17 m/~ thick, giving an over-all diameter ranging from 55 to 65 m/~. 6 Although a large number of particles have been carefully measured, it is difficult to come to a final conclusion as to the exact size because accurate measurements are complicated by the fact that (a) even in the thinner sections the thickness is of the same order of magnitude as the diamt Preliminary results based on radiation of anopheles A with deuterons by E. C. Pollard indicate that the sensitive area of this virus has a diameter of less than I00 n~, with a most probable value of 50 to 60 n~. Further experiments using s-particle irradiation which gives a more direct evaluation are in progress.
eter of the central core or as the whole particle radius, and (b) the globular subunits of the shell tend to produce unevenness of outline. A further extraneous envelope of varying thickness was frequently found, appearing as an additional, often close fitting, covering.
The particles are distinguishable from the many other cytoplasmic components of similar size by their greater opacity ( Fig. 7) , their characteristic structure and their occurrence in aggregates ( Fig. 9 ). The shell responsible for the high electron density (e.g. Fig. 10 , particles A, W, V, and D) is itself complex; it appears to consist of an opaque region whose inner and outer surfaces are delineated as even more opaque narrow boundaries in profile. Embedded within the shell are dense hollow globules having outside and inside diameters of 12 to 14 m# and 5 to 7 m# respectively. The composite globular nature of the shell, though not readily identifiable in every particle, can be recognized in Figs. 16, 17, and 21.
Location of Anopheles A Virus in (a) Ehrlich Asdtes Tumor Cells and (b) the Chorioallantoic Membrane.--
(a) In order to assess the significance of appearance, localization, and population of the particle in relation to its host, the recognition of the shell will, for convenience, be considered tantamount to identification of the particle, since it can be distinguished with confidence only on account of the excessively high opacity of this component. Such isolated particles and small groups have been found throughout the cytoplasm. In the early stages of infection the particles appear very opaque, and positive identification is frequently complicated by the presence of dense obscuring matter. The existence of an obscuring matrix, also containing some fibrous (2 to 5 m~) and graniar material (8 to 13 m~) in which numerous groups of particles are embedded can sometimes be dearly recognized (Figs. 7 and 10). Particles can sometimes be seen to follow a remarkably linear pattern even though it can only be traced over comparatively short lengths (particularly in very thin sections) ( Fig. 10) .
Usually the particles are found in clusters close to nuclear indentations ( Figs. 5 and 9 ). Small groups, however, are frequently encountered elsewhere, particularly near L bodies, and single particles are at times observed near mitochondria.
(b) Only rather low titres (the maximum value of 10 "-s being found after 48 hours, beyond which it soon dropped below 10 -~) were obtained for chorioallantoic membranes infected with anopheles A virus. Since no focal lesions are formed, positive identification of the virus within the membrane is prob-lematical. This was confirmed in practice. Particles which corresponded in size and structure to those described above (i.e. containing a transparent core and an opaque shell) were recognized, after prolonged searching, in only one membrane (Fig. 8 ) in which they were found in the ectoderm, 44 hours after infection (at a titer of 10-~-~).
Identification of the Cytoplasmic Particle as Anopheles A girus.--Idenfifieation of suspect particles with the virus is necessarily based on circumstantial evidence. The evidence must be sufficiently convincing to exclude the possibility of the particle being a component in the usual cell cycle or a non-viral product resulting from the infection. The criteria used here have been successfully applied to such weli known viruses as vacclni~ fowl pox, and others which produce gross lesions under the light microscope and have been studied thoroughly by a variety of methods. Briefly, it is postulated: (a) that viral particles should show consistent size and shape, and consistent substructure when present, characterizing the particular virus; (b) that particles should appear in large numbers in infected cells, but should not be present in appropriate controls; and (c) that under conditions of fixation with osmic acid as described, the particles should show an excessive electron density compared with other cytoplasmic particles of similar size.
The particles were not recognized in controls of uninfected Ehrlich ascites tumor cells, either in resting cells or cells undergoing mitosis or autolysis. This is corroborated by independent data based on many thousands of normal tumor cells examined at the Sloan-Kettering Institute, New York (Grey (16)). Nor have any particles been identified even 12 hours after infection with the virus, which might be considered as falling within the latent period. It might be supposed that the cell on being infected by a virulent virus might react so as to give rise to the particles described. Any interpretation of the appearance of the particles in terms of being by-products of infection, must take into account the fact that similar forms could not be identified in cells infected with such oncolytic viruses as Bunyamwera and Mengo, in which titers of the order of 10 -4'5 and 10 -7.~ respectively were used.
Although particulate matter abounds in the cytoplasm and opaque granules are widespread, no other particles have been seen which are consistently comparable in opacity or internal structure. Furthermore, the particles have been found in large numbers in localized aggregates, the density of the virus population bearing a reproducible relationship (within wide limits) to the time of infection.
Despite the paucity of data from anopheles A-infected chorioallantoic membrane the appearance of particles of the right size ( Fig. 8 ) might be con-sidered, while not actual proof, at least as a small further point in support of the hypothesis.
Finally, the dimensions of the particle are in agreement with more recent ultracentifugation data (Brown (17) ) and preliminary radiation estimates (Pollard (18) ).
In view of these considerations, the identity of the described particle with the intracellular form of anopheles A virus is believed to be evident.
Some Problems in Structural
Interpretation.--The complex nature of the virus is emphasized by the internal structures revealed by sectioning. Nothing can yet be said regarding the nature of the central core. The compound shell is of interest on account of its pronounced opacity. Much further study will be required to determine the site of nucleic acids which might be present and to explain whether the high opacity of the shell is due to protein or other substances of high density, osmiophilic material, or a combination of these factors.
It soon became evident that viral bodies were, however loosely, enclosed in a membrane whose outline in section ranged from a jagged sleeve (Figs. 14, (Figs. 16, 17, and 19 (K,   Q, M, and N) ). However, the frequent appearance of particles in pairs within such a loose membrane was noticeable (Figs. 11, 12, 13, and 18) , whereas partides found in the ectoderm of the chorioallantoic membrane did not show a structure corresponding to a surrounding membrane (Fig. 8) . The authenticity of the envelope as an integral part of the virus structure would appear open to question. Linear patterns of closely aligned particles are often revealed in thicker sections (Fig. 7 ). An embedding matrix appeared to contain a membranous structure which occasionally bore a resemblance to a longitudinally sectioned tube, and in addition contained some fibrous and abundant granular components. The marked and partially localized increase in granularity in the cytoplasm has already been mentioned earlier in connection with the endoplasmic reticulum. A similar granularity has been variously encountered on the outside of the envelope (Fig. 9 , e.g. at M, Q, O, and B), and associated with the embedding matrix ( Fig. 10 , e.g. at H, W, and GNQ, J and IA). The possibility of inclusion of the viral particles within portions of the endoplasmic reticulum is thus suggested by the preceding observations. Viral groups within a narrow tubular portion might explain the frequent occurrence of viral "pairs."
15, 19 (H and O), and 20) to a close fitting envelope
A detailed examination of this hypothesis is outside the scope of the present communication, but will be discussed fully in the succeeding paper. Grateful acknowledgement for able technical assistance is made to Miss Dorothy Gelber, Miss Ermalee Grant, Miss Florence Wu, Mrs. Marion Green, and Mr. Terence James.
SUMMARY

Sections of Ehrlich ascites tumor cells infected with anopheles A virus
revealed particles in the cytoplasm, which were identified as the virus on the basis of their consistent size and internal structure; their high opacity in the electron beam after fixation with osmic acid; the localized occurrence, within a certain time interval following infection, of high concentrations of such particles within the cell; the absence of similar particles in uninoculated tumor cells and cells infected with other viruses, and the appearance of such particles in infected chorioallantoic membrane.
The particles are spheroid, with a transparent 25 to 30 m/~ core, surrounded by an opaque complex shell 12 to 17 m~ in thickness. Apparently "hollow," globular components of this shell have outer and inner diameters of approximately 12 m# and 5 to 7 m~ respectively. The validity of an additional outer envelope is discussed.
Particles are frequently embedded in a matrix, and their alignment and grouping are discussed. Markedly dense populations are found near nuclear concavities. Some infective changes in the cell are described, for example the formation of newly observed virus-induced necrotic regions.
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EXPLANATION OF PLATES PLATE 41
Electron micrographs of Ehrlich ascites tumor cells no~ infected with anopheles A virus, illustrating the general appearance and the highly particulate nature of the cytoplasm of healthy tumor cells, particularly near indentations of the nucleus. A large number of particles are visible, with a transparent core; the opaque shell which appears as a ring in this thin section, is surrounded by a frequently closefitting envelope as in A, B, C, I, J, K and @ Note that the envelope may be asymmetrical, as in E, or poorly defined as in group of particles at F. Cytoplasmic granules are distinguishable on the outside of many envelopes, as at C, G, H, M, O, Q and portions such as T, P, and U where the viral particles themselves are not very distinct.
A portion encompassing QNR is reproduced in Fig. 19 at higher magnification. X 66,300. Fro. 10. Enlarged portion of Fig. 7 . The strikingly electron opaque nature of the particles is illustrated particularly at/-/, I, and J; some particles are, however, sectioned in such a way as to illustrate the shell-like nature of the opaque material, as at A, W, V, and, very obviously, at D.
The impression of an embedding matrix is particularly strong at AI, BY, FEW, C, and CN. Cytoplasmic granules of varying opacity are scattered throughout the section, as at Q, R, S, T, and U, and in association with particles as at H, J, K, I, and N.
Strands of cytoplasmic matrix are noticeable throughout, as at B, G, and J. X 78,000.
PLATE 46
Particles, singly and in pairs, and their structure as observed in various sections. FIG. 11 . Pair of particles within one envelope. Very thin section. X 86,500. FIG. 12. Pair of particles within one envelope. Somewhat thicker section. The shells appear more opaque; the particle on the right appears smaller and shows less core, implying that the level of the particles did not coincide with the plane of the sections, as in Fig. 11 . Note granules on oatside of envelope. X 86,500.
FIG. 13. Two sets of pairs a and b. Limits of envelope around pair a only defined on the right. The particles appear to lie at different levels with reference to the plane of sectioning. × 86,500.
FIG. 14. Single particle within fairly loose envelope. The elongation of the envelope coincides with the direction of distortion of the particle, a flattening being produced horizontally as the knife sectioned vertically. X 86,500.
FIG. 15. Single particle within loose envelope. The asymmetry of the surrounding membrane together with the excessively wide spacing to left and even more so to the right of the particle in this case disposes of distortion as an adequate explanation for the type of envelope seen here. × 101,200.
FIG. 16. Single particle, with fairly close fitting envelope. Note that some substructure may be identified in the shell. × 100,000.
FIG. 17. Single particle, with close fitting symmetrical envelope. Some globular subunits of the shell can be recognized on the left. Particle and core diameters are 53 and 26 m# respectively. X 125,000.
FIG. 18. Thick section, showing very opaque single particle in upper part, and partially obscured also very opaque pair of particles in lower part of picture. X 78,000.
FIG. 19. Enlarged portion of Fig. 9 . Q, K, M, and N show some closely enveloped single particles. The envelope around H appears pear-shaped, and similar though considerably less distinct indications of such a shape are recognizable in O and J. Particles R, P, V, and W show increasing lack of distinctness of their surrounding membrane. Cytoplasmic granules are particularly prominent at O and around U. X 100,000.
FIG. 20. Thin section of single pairs and particles. Pair on left show variation in size in A and B, and highly irregular and incomplete envelope. Note fingerlike projection, p, formed by surrounding membrane on the left. C is a single particle within a regular close fitting envelope whereas D has an irregularly shaped membrane surrounding it. The differences in size observed among the various particles is due to the thinness of the section; the effect of particle level at which a particular section of virus is obtained therefore becomes significant here, and is emphasized at the magnification used. X 110,000.
FIG. 21. Single particle, showing some opaque globular subunits within its shell. X 100,000.
